N-methyl-D-aspartate antagonists and working memory performance: comparison with the effects of scopolamine, propranolol, diazepam, and phenylisopropyladenosine.
The effects of the competitive N-methyl-D-aspartate (NMDA) antagonists CPP (5 & 10 mg/kg) and NPC 12626 (25 & 40 mg/kg) and the noncompetitive NMDA antagonists phencyclidine (1, 3, & 6.25 mg/kg) and MK 801 (0.1 & 0.2 mg/kg) on performance of rats on a nonspatial delayed matching-to-sample working memory task were evaluated. At the highest dose, each NMDA antagonist reduced choice accuracy at all retention intervals. In contrast, the reference anticholinergic agent scopolamine selectively reduced accuracy at long retention intervals, suggesting that scopolamine but not the NMDA antagonists directly interfered with time-dependent working memory retention. Propranolol, diazepam, and phenylisopropyladenosine had little or no effect on choice accuracy, suggesting that noradrenergic, gamma-aminobutyric acid-diazepam, and adenosine receptors may be relatively unimportant for working memory performance as assessed in this task. The NMDA antagonists also differed from scopolamine in that doses of NMDA antagonists that reduced response accuracy also reduced response probability, altered bias (competitive antagonists only), and increased intertrial interval responding (noncompetitive antagonists only). It was concluded that NMDA antagonists disrupt cognitive functions including, but not limited to, those required for accurate working memory performance.